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Purpose or Objective: Gastrointestinal morbidity after 
radiotherapy (RT) for prostate cancer may be related to the 
biomechanical properties of the rectum. In this study we 
present a magnetic resonance imaging (MRI) based method to 
quantitate the thickness and elasticity of the rectal wall in 
prostate cancer patients treated with RT. 
 
Material and Methods: Four patients previously treated with 
RT for prostate cancer underwent an MRI session with step-
wise rectal bag deflation (from a maximum tolerable volume 
to 0 ml, in 50 ml steps), with a probe inserted inside the bag 
to monitor the internal rectal pressure. MRIs were acquired 
using Dixon sequences (4 mm axial slice thickness) at each 
deflation step. Rectal walls were defined from the recto-
sigmoid junction to 3 cm above the anal canal as the space 
between the inner and outer wall surfaces. The wall 
thickness was determined and biomechanical properties 
(strain and stress) were calculated from the pressure 
measurements and the MRI-segmented rectal walls. 
 
Results: The integral rectal pressure varied for the maximum 
tolerable volume (range: 150 – 250 ml) across patients and 
ranged from 1.3 – 4.0 kPa (SD = 1.2 kPa). Wall thickness was 
found to vary between patients and also across different 
rectum segments, with a mean (SD) thickness for the 
different segments at the 50 ml distension volume of 1.8 – 
4.0 (0.6) mm. Stress showed larger variation than strain, with 
mean (SD) values for the different segments ranging between 
1.5 – 7.0 (1.5) kPa (Fig.1).  
 
 
 
 
Conclusion: We have developed a method to quantify 
biomechanical properties of the rectal wall. The resulting 
rectal wall thickness, strain and stress differed between 
patients, as well as across different rectal wall sections. 
These findings could provide guidance in future predictive 
outcome modelling in order to better understand the rectal 
dose-volume response relationship. 
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Purpose or Objective: In the literature the choice of images 
for textural analysis depends on what is available in routine 
clinical practice. An important consideration is that, 
heterogeneity within unenhanced and contrast-enhanced 
images may provide different information as each indicates 
different components of the tissue being imaged. The aim of 
our study was to evaluate the influence of contrast medium 
administration on morphological and textural "features" 
derived from CT images in Patients (Pts) with NSCLC. 
 
Material and Methods: Pre-operative CT of NSCLC patients, 
acquired pre- and post- contrast medium administration but 
using the same technical parameters (CT scanner Light Speed 
GE Medical Systems, Milwaukee WI USA; thickness and 
increase layer; kernel reconstruction), were retrospectively 
included. For each series (pre- and post- contrast medium 
administration) a thoracic radiologist semi-automatically 
segmented tumour volumes using a commercial software 
(Eclypse Varian Aria v.11). Finally morphological and textural 
tumour features (area/volume, mean, kurtosis, skewness, 
standard deviation, entropy) were extracted using an ad-hoc 
developed software (Moddicom). The results of pre- and post-
contrast analysis were compared (using Wilcoxon Signed Rank 
test for paired data). 
 
Results: 39 NSCLC patients were admitted in this study. 
Analysis revealed that entropy and skewness had statistically 
significant higher values in the post-contrast acquisitions (p 
value = 0.007 in both cases); mean values were greater in the 
post-contrast acquisitions, even though the difference was 
not statistically significant. Kurtosis and area/volume showed 
statistically significant higher values in the pre-contrast 
acquisitions (p value respectively 0.046 and 0.036); standard 
deviations values were greater in the pre-contrast 
acquisitions, even though the difference was not statistically 
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significant. Results are summarized in table 1 with an 
example of studied patient in figure 1. 
 Contrast  Without Contrast  P value 
Area/Volume  - + 0.036 
Mean  + - n.s. 
Skewness  + - 0.007 
Kurtosis  - + 0.046 
Standard Deviation  - + n.s. 
Entropy  + - 0.007 
    
 
 
Conclusion: Contrast medium administration significantly 
influences morphological and textural features derived from 
CT of NSCLC. The difference can be related both to technical 
factors and to different tissue components of which it is 
expression. As these features are known predictors of 
different NSCLC outcomes and may be included in predictive 
models useful for the creation of therapeutic decision-making 
systems, the standardization of technical protocols seems 
appropriate. 
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Purpose or Objective: Diffusion-weighted MRI is widely used 
in clinical imaging for sensitizing the signal to the local 
diffusion properties of water to generate quantitative 
information such as the apparent diffusion coefficient (ADC) 
or information about diffusion anisotropy by assuming the 
diffusion process to be Gaussian. However, the ADC is 
influenced by a number of factors, e.g., cellularity, cell 
membrane integrity, and viscosity. Diffusion kurtosis imaging 
(DKI) was established to provide a more complete 
characterization of water diffusion based on the fact that 
diffusion process in vivo are non-Gaussian. In view of the 
complex histologic composition of prostate cancer, DKI could 
potentially serve as a more effective model for the 
assessment of the disease. The assessment of the appropriate 
scanning sequence for DKI involves the make of gel phantoms 
with a purpose of defining the feasibility of DKI in MRI for 
early stage prostate cancer patients treated by HDR/LDR 
brachytherapy. 
 
Material and Methods: Sets of homogenous agar, agarose and 
polyvinyl alcohol (PVA) gel phantoms were created, as shown 
in Figure 1, to optimise DKI parameters to be representative 
of prostate cancer. For this purpose, different concentrations 
of agar (1.0% - 1.5% - 2.0% - 2.5% - 3.0% - 3.5% weight/volume 
percentage (w,v)), agarose (0.5% - 1.0% - 1.5% - 2.0% - 2.5% - 
3.0% w,v) and PVA (5.0% - 7.5% - 10.0% - 12.5% - 15.0% - 20% 
w,v) were used. A Siemens MAGNETOM® Skyra 3T system was 
used to acquire an MR scan of the phantoms using a single-
shot spin-echo echo-planar sequence with different diffusion 
weighting levels “b value” (0 to 4000 s/mm2 in intervals of 
500). Analysis of DKI was performed on a pixel-by-pixel basis 
in-house software (MATLAB). 
 
 
 
Results: As the concentration of the gel increases, there are 
more restrictions to the water diffusion; therefore, the non-
Gaussanity of the diffusion propagator and the kurtosis 
increases. According to the kurtosis (K) and diffusion 
coefficient (D) results, the measured kurtosis decreases for 
decreasing b(max). This sensitivity of diffusion kurtosis was 
obtained in all of the phantoms but more in agarose gels in 
comparison with PVA and agar samples. 
Figure 2a shows the signal intensities (I) of agarose phantoms 
for each b values as well as the importance of noise floor in 
high b values (Fig. 2b). 
